DNA-fragmentation and apoptosis-related proteins of muscle cells in motor neuron disorders.
Apoptosis has been described as one of the mechanisms of muscle fiber loss in infantile spinal muscular atrophy. In order to investigate if muscle fiber-apoptosis plays a role in other denervating disorders as well, we studied DNA-fragmentation, a hallmark of apoptosis, by the TUNEL-method and, moreover, the expression patterns of apoptosis-related proteins in 2 patients suffering from ALS and in 6 patients with polyneuropathy. We identified DNA-cleavage in muscle fibers of all these patients. Furthermore, we found strong expression of bax and ICE promoting apoptosis in muscle fibers. However, also strong expression of the anti-apoptotic factor bcl-2 was found. Our findings indicate that defective innervation may prompt muscle fibers to activate an intrinsic "suicide" programme which is promoted by the proapoptotic factors bax and ICE, which seems to induce formation of apoptotic bodies by cleavage of actin. Nevertheless, there are also anti-apoptotic strategies in muscle fibers manifested by expression of the bax-antagonist bcl-2 which is able to neutralize high bax levels.